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57 ABSTRACT 
A method for recovering precious metals such as gold 
and silver from precious metal-bearing materials that 
include other solids comprises treating the precious 
metal-bearing materials with an aqueous, basic solution 
having a pH in the range of about 12 to about 14 for a 
time sufficient to suspend the precious metals in substan 
tially free form in the solution, followed by recovery of 
precious metals from solids and from the solution by 
known methods. 

15 Claims, No Drawings 
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METHOD FOR RECOVERNG PRECOUS 
METALS FROM PRECIOUS METAL-BEARING 
MATER ALS SUCH AS ORE AND TALNGS 

This invention relates to a method for recovering 
such precious metals as gold, silver, palladium, platinum 
and rhodium from precious metal-bearing mixtures such 
as silver-containing and gold-containing ores and tail 
1ngs. 

Heretofore, methods for recovering precious metals 
from precious metal-bearing mixtures such as silver 
containing and gold-containing ores commonly in 
cluded the steps of crushing the ore, washing or froth 
ing the crushed ore to eliminate clays and other contam 
inants, and then solubilizing the ore in an aqueous cya 
nide solution, an aqueous thiourea solution, an aqueous 
ammonium thiosulfate solution or aqua regia. Thereaf 
ter, these solubilized, precious metal-bearing solutions 
are treated for recovery of the precious metals by such 
techniques as carbon absorption, carbon-in-pulp absorp 
tion/desorption, amalgamation, ion exchange, electro 
winning or precipitation. All of these methods depend 
upon availability of the precious metals in substantially 
free form in solution, for only the substantially free 
metals will be solubilized by such methods. 

Despite the development of highly sophisticated 
crushing and milling techniques, much of the precious 
metals such as gold and silver in gold-bearing and sil 
ver-bearing ores fail to become sufficiently freed to be 
susceptible to solubilization. As a result, from 20% to 
40% of the gold and silver in such ores escapes solubili 
zation and goes unrecovered. Still other quantities of 
very fine precious metals, such as gold and silver, called 
flour gold and flour silver, are so fine that they escape 
solubilization and are discarded with the so-called 
waste which is also termed tailings. 

This invention provides a process for recovering a 
higher percentage by weight of precious metals such as 
gold, silver, platinum, palladium and rhodium from 
precious metal-bearing materials, such as raw ores, 
crushed ores and tailings that have previously under 
gone treatment for precious metal removal with a thio 
urea or cyanide solution among others. The new pro 
cess can also enhance recovery of each precious metal if 
two or more are present. 

In the first step of the new process, the precious met 
al-bearing materials are treated with an aqueous basic 
solution having a pH in the range of about 12 to about 
14 for a time sufficient to suspend the precious metal 
from the materials in substantially free form in the solu 
tion. The basic solution preferably contains an alkali 
metal or alkaline earth metal hydroxide, most prefera 
bly sodium hydroxide, and preferably has a concentra 
tion in the range of about 10% to about 15% by volume. 
The treatment preferably continues for a time in the 
range of about 20 minutes to about 40 minutes, depend 
ing upon the particle size, and the nature of the precious 
metal-bearing materials. These materials may be sili 
cates, carbonates, sulfides, or some combination of two 
or more of these types. The temperature of the solution 
during the treatment is preferably in the range of about 
60° C. to about 90° C., depending upon the particle size, 
and the nature of the precious metal-bearing materials. 

After treatment with an aqueous basic solution, the 
suspended precious metals are separated from the aque 
ous solution by a conventional method such as carbon 
absorption, carbon-in-pulp absorption/desorption, 
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amalgamation, ion exchange, electrowinning or precipi 
tation. The remaining solids are treated, separately, for 
recovery of additional precious metals with an aqueous 
cyanide solution, an aqueous thiourea solution, an aque 
ous ammonium thiosulfate solution, or aqua regia. 
The process of this invention not only increases the 

percentage by weight of precious metals such as gold 
and silver recovered from precious metal-bearing mate 
rials of many different kinds, but also reduces greatly 
the time required to achieve this result. For example, 
our two-step process requires as little as 40 to 80 min 
utes to effect gold or silver recovery. By contrast, con 
ventional processes require several hours, or even days 
to complete. 
The following examples demonstrate that the process 

of this invention effectively, even dramatically, in 
creases substantially the quantity of gold recovered 
from a given quantity of gold-bearing materials such as 
gold-bearing ores and gold-bearing tailings. 

EXAMPLES 

We obtained gold-bearing tailings that had been dis 
carded as so-called waste from the treatment of 
crushed, gold-bearing ores by the conventional cyanide 
or amalgamation methods. We analyzed the gold-bear 
ing tailings before treatment according to this inven 
tion, and found that the tailings contained about 0.16 
ounce to about 0.31 ounce of gold per ton. 
We drew two separate samples of tailings from differ 

ent parts of the same accumulation of so-called waste, 
and divided the first of these samples, called tailings No. 
1, into three parts. We treated the first sample of tailings 
No. 1 with a 10% aqueous sodium hydroxide solution at 
a temperature of 90° C. for a time of 20 minutes and 
recovered 0.0006% by weight of gold, as determined by 
atomic absorption spectrophotometer. 
We treated the second part of tailings No. 1 by the 

conventional cyanide leaching process, and obtained 
0.0002% by weight of gold from this sample. Again, we 
used the atomic absorption spectrophotometer to make 
the measurement. The time required for this conven 
tional process exceeded 40 hours. 
We treated the third part of tailings No. 1 by the 

process of this invention. That is, we pretreated the 
third sample with a 10% aqueous sodium hydroxide 
bath for a period of 20 minutes, then treated the solids 
with an aqueous cyanide leaching solution, and ob 
tained a total of 0.0008% by weight of gold. Total time 
elapsed for the two steps was about 80 minutes. 
We treated the sample designated tailings No. 2 in the 

same way and obtained 0.0009% by weight of gold. As 
can be seen, the process of this invention increased the 
percentage of gold recovered from a given sample 
weight of gold-bearing tailings by a factor of up to 3, 
and reduced the time to completion by a factor of 20 or 

Ore. 

We also obtained gold-bearing and silver-bearing 
concentrates from a domestic mine. The concentrates 
included about 0.5 ounce of gold per ton and about 20 
ounces of silver per ton. 

In similar fashion, we treated the liquid samples des 
ignated concentrate No. 1 and concentrate No. 2 by the 
same pretreatment and leaching steps, and obtained the 
results set forth in Table 1 below. Again, as with the 
tailings, the method of this invention more than doubled 
the quantity of gold recovered over the prior art tech 
nique, and reduced the time required for completion 
from 30-40 hours to 1-2 hours. 
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In these examples, we measured the quantity of gold 
recovered using atomic absorption methods employing 
a Perkin-Elmer digital computer against a Bureau of 
Mines standard employing a gold lamp. To confirm the 
validity of the data, we conducted mass spectrographic 
analyses of the concentrates, and found that the gold 
content of the concentrates was 0.48 to 0.52 troy ounce 
per ton for a good correlation to 0.5 ounce of gold per 
ton. 

Significantly, the data from these examples prove that 
a substantial quantity of gold was freed in the basic 
pretreatment step, permitting 60% to 80% of the avail 
able gold to be recovered in the pretreatment step itself. 

15 
TABLE I 

- Weight Percent 
Sample Pretreat Leach Pretreat and Leach 

Concentrate No. .0017 O008 0O25 20 
Concentrate No. 2 OO16 OOO6 .0022 

What is claimed is: 
1. A method for recovering at least one precious 

metal from a mixture including said at least one precious 
metal comprising treating a mixture including at least 
one precious metal and other solids with a substantially 
cyanide ion-free aqueous basic solution having a pH in 
the range of about 12 to about 14 for a time sufficient to 
suspend said at least one precious metal in substantially 
free form in said solution, said time being at least about 
20 minutes; separating the unsuspended, undissolved 
solids from said solution; and recovering said at least 
one suspended precious metal from the aqueous basic 
solution. 

2. The method of claim 1 wherein said mixture in 
cludes flour gold and other inorganic solids. 

3. The method of claim 1 wherein said mixture in 
cludes flour gold and other inorganic solids, and said 
flour gold constitutes about 20% to about 40% by 
weight of said mixture. 

4. The method of claim 1 wherein said mixture in 
cludes particulate gold or silver and other particulate 
inorganic solids and wherein said mixture has been 
pretreated for removal of gold or silver with an aqueous 
thiourea solution, an aqueous cyanide solution, an an 
monium thiosulfate solution, aqua regia, or by amalga 
mation. 
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5. The method of claim 4 wherein an aqueous cyanide 

solution is used for the pretreatment. 
6. The method of claim 4 wherein an aqueous thio 

urea solution is used for said pretreatment. 
7. The method of claim 1 wherein said aqueous basic 

solution includes sodium hydroxide in a concentration 
range of about 10% to about 15% by volume. 

8. The method of claim 1 wherein said time is in the 
range of about 20 minutes to about 40 minutes. 

9. The method of claim 1 wherein said aqueous basic 
solution is an aqueous sodium hydroxide solution. 

10. The method of claim 1 further comprising recov 
ering said precious metals from the separated solids. 

11. The method of claim 10 further comprising recov 
ering said precious metal from said separated solids by 
treatment with a thiourea solution, a cyanide solution, 
an ammonium thiosulfate solution, or aqua regia. 

12. A method for recovering a precious metal from a 
mixture including said precious metal comprising treat 
ing a mixture including at least one of particulate gold, 
particulate silver, particulate platinum and particulate 
palladium and other particulate inorganic solids with a 
substantially cyanide ion-free aqueous basic solution 
having a pH in the range of about 12 to about 14 for a 
time of at least about 20 minutes to suspend said at least 
one of particulate gold, particulate silver, particulate 
platinum and particulate palladium in said solution; 
separating the unsuspended, undissolved solids from 
said solution; and recovering the suspended, said at least 
one of particulate gold, particulate silver, particulate 
platinum and particulate palladium from the aqueous 
basic solution. 

13. The method of claim 12 further comprising recov 
ering said at least one of particulate gold, particulate 
silver, particulate platinum and particulate palladium 
from the separated solids. 

14. A method for recovering flour gold from a mix 
ture including said flour gold comprising treating a 
mixture including flour gold in combination with other 
inorganic solids with a substantially cyanide ion-free 
aqueous basic solution having a pH in the range of about 
12 to about 14 for a time of at least about 20 minutes to 
suspend said flour gold in said solution, separating the 
undissolved, unsuspended solids from said solution; and 
recovering said suspended flour gold from said solution, 
substantially free of particulate, inorganic solids. 

15. The method of claim 14 further comprising recov 
ering said flour gold from the separated solids. 
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